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Rhume
Au cours de l'etude sur la destruction les
auteurs ont observe que les insecticides de
pyrethroides sont effectifs si 1'0n les pulverise
directement, tandis que DDVP ou Diazinon l'est
au cas du traitement de residua; et que le Moth
Fly est moins influence que la Mouche Domestique
par ces insecticides.
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Many kinds of food products, such as cheese,
dry powdered milk, powdered grains, chocolate,
spice, bean paste. and dry fish are infested with
mite, causing serious losses. The cheese mite,
Tyrophagus putresceniiae, is one of the most
serious pests in Japan, and cheddar cheese is
known to be one of the attractive host for it.
This paper reports on the separation and
characterization of main attractive substances
contained in cheddar cheese.
The following approaches were necessary to
solve the attractancy of cheddar cheese to the
mite, since individual compound isolated from the
cheese did not show any significant attractancy,
1) Removal of substances which were not
responsible for the attractancy as much as possible.
2) Fractionation of crude extract into several
fractions as the activity was still remained at
least in one fraction.
3) Characterization of all substances in the
active fraction.
4) Finding the essential combination of com-
ponents for recovering the attractancy of the
given fraction.
5) Elucidation of the biological relationship
among fractions which were individually inactive
or less active but synergistically active to other
fractions.
6) Characterization of all substances contained
in the fraction which showed synergistic activity
by mixing with the active fraction.
Experimental
As has been reported, a sensitive bioassay
method was newly devised for the isolation of
the active principle. The apparatus used for this
method consisted of test tubes containing samples
to be tested, and mites released were trapped
by olfactory response to the sample in the tubes!',
To concentrate the attractive substances, 100kg
of cheddar cheese aged for 6 months or more
was lyophilized untill all the active substances
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moved to the volatile part (14g). This volatile
part was, treated with 596 aqueous sodium
hydroxide and, 5% hydrochloric acid to give the
neutral substances (4.4g), which showed a
significant attractancy even at 0.1 pg/tube. The
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neutral fraction was a mixture showing more
than 50 peaks by gas chromatographic analyses,
and the attractive substances were found to be
concentrated in rather volatile fraction. It was
noticeable, that the acidic fraction, which was
not attractive by itself, partially masked the
attractancy of the neutrfral action. The attractive
volatile substances (1. 4 g) was obtained by sweep-
codistillation of the neutral fraction at 50' to 70'C
under nitrogen stream to separate from the
inactive substances of low volatility. Seven
hundred mg of the volatile substances were
subjected to a silica gel column chromatography
(50g in 3x19cm column), eluted successively with
n-pentane (200m/), 1596ether in pentane (100m/),
2096 ether in pentane (300 m/), 2596 ether in
pentane (200m/), ether (100m/), acetone (l00m/)
and methanol (100m/), and separated into 13
fractions. Only fractons 4,5, and 6 eluted with
20% ether in pentane were active, though a
mixture combined the fractions gave about 1/6
of the attractancy of the volatile 'substances before
the chromatography by the bioassay.
When the fractions were subjected to a gas
chromatography (2 m x3 mm L d., 2096 PEG-20M
on 60 to 80 mesh chromosorb W (NAW); column
temp. 90'C for 10 min., and then programmed at
2.5·C/min. to 200'C; nitrogen gas 0.6kg/cm2) ,
the fractions gave 6 peaks showing retention times
of 5.45, 9.2, 15.2, 18.65, 24. 1 and 28.0 minutes.
Sodium borohydride reduction resulted in the
orderly shifted to higher retention times of
respective peaks, and iodoform reaction resulted
in the disappearance of the original peaks. These
results suggested that the peaks were methyl
ketones which had been found in cheese", These
methyl ketones were identified as heptan-2-one
(retention, time 5.45), octan-2-one (9.2), non an-
2-onc(15.2), undecan-2-one (24.1), and tridecan-
2-one (28.0) respectively by co-gas chromatography
with the authentic samples, co-gas chromatography
of the sodium borohydride reduction products
with the authentic secondary alcohols, and that
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of methyl esters of respective carboxylic acids
after iodoform reaction.
It has not been known such a methyl ketone
as corresponding to the retention time of 18. 65
minutes. The yield of this methyl ketone was
estimated to be 2 mg per 100kg of cheese. Catalytic
hydrogenation with Pd·charcoal produced a peak
identical with nonan-2-one. Ozonolysis of the
methyl ketone gave a product, and 2,4-dinitro-
phenylhydrazone of it was identical with form-
aldehyde dinitrophenylhydrazone by thin layer
chromatography. The mass spectrum showed
molecular weight of,140 and the fragmentations
corresponded to a methy ketone (rn/e, 97,82,58,
43). These results suggested this methyl ketone
is 8-nonen-2-one. However, the result of mass
spectrum did not inform position of the double
bond in the molecule. Thus, 8-nonen-2-one was
synthesized from acetylene. 8-Nonyn-2-one ob-
tained by the procedure of Barbier and Hugel!'
was partially hydrogenated with Lindlar catalyst
to the desired 8-nonen-2-one. 3-Nonen-2-one(cis,
trans),7-nonen-2-one (cis, trans), 5-nonen-2-one
(trans), 6-nonen-2-one (cis, trans) were also syn-
thesized for the comparison. But, none of them were
identical with the methyl ketone in the retention
time and the mass spectrogram. The isolated
methyl ketone and synthetic 8-nonen-2-one were
analyzed by gas chromatography-mass spectre-
graphy (Hitachi K-53 GLC: 45mxO.5mm i.d.,
MBM column; column temp. DO'C, injection
temp. 270'C; helium gas, 1 kg/ems, Hitachi RMU-
6E MS; ionizing volt, 70 eV). Each sample and
a mixture of both sample gave a single peak of
the retention time of 21. 61 minutes, and the
fragmentation patterns of the mass spectrograms
were identical each other.
The methyl ketones identified did not show any
significant attractancy at a level of 1,lg/tube or
more, but only 8-nonen-2-one showed a slight
attractancy at lpg/tube. It was evident, however,
that a mixture of heptan-2-one, octan-z-one,
nonan-2-one and 8-nonen-2-one in the ratio of
5:1:1:1 was highly attractive at the level of 0.1
pg/tube. This phenomenon is considered to be
"synergism". It seemed that undecan-2-one and
tridecane-z-one were not involved in the at-
tractancy. The mixture mentioned above did not
recover the attractancy shown by cheese or neutral
volatile fraction. Other substances, probably
alcohols and esters contained in the inactive or
less active fractions may synergistically interact
with the identified attractactnts.
The present experiments were the first case
to elucidate the olfactory response of mites on
the stored food products.
Summary
Attempts were made to isolate attractants for
the cheese mite, Tyrophagus putresceniiae, from
cheddar cheese, and heptan-z-one, octan-z-one,
nonan-2-one and 8-nonen-2-one were identi-
fied as the active principles. These compounds
did not show significant attractancy to the mite
when applied individually, but a mixture of them
showed a potent attractancy. Among them, 8-
nonen-2-one was newly found from cheese by the
present study.
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7'07,1) :.--: (5-propargylfurfuryl (±)-cis, trans
-chrysanthemate) l:t bp. 120-122"C/O. 20mmHg,
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